The growth hormone family of cytokines transduces intracellular signals through the Jak2-Stat5 pathway to activate the transcription of target genes. Amino acids within the C termini of Stats constitute the transactivation domain, but also regulate the time- 
INTRODUCTION
Signal Transducers and Activators of Transcription (Stat) proteins constitute a family of latent cytoplasmic transcription factors that are activated by a large number of cytokines and growth factors (1) (2) (3) . Ligand binding by the cytokines to their cognate cell surface receptors leads to a conformational change in the receptor, which in turn results in activation of the receptor-associated Janus kinases (Jak).
The activated Jak phosphorylate the receptor at specific tyrosine residues within the cytoplasmic domain, Integrity of all plasmids was ascertained by sequencing.
Cell culture and transfection. HepG2 cells were cultured in DMEM:F12 with 10%
FBS as described (15) . Cells were transfected using the calcium phosphate:DNA coprecipitation method (23) . A 10-cm plate of cells was transfected with 5 µg of luciferase reporter constructs 4XS0.2pGL3 or 0.5xpT109luc, 5 µg of expression vectors
(5 µg/ml)]. The suspension was incubated on ice for 10 min and centrifuged for 10 sec at high speed. The pellet was resuspended in 20-100 µl of cold buffer C [20 mM HEPES pH 7.9, 25% glycerol, 420 mM NaCl, 1.5 mM MgCl 2 , 0.2 mM EDTA pH 8.0, 1 mM Na 3 VO 4, 10 mM NaF, 0.5 mM DTT, 0.2 mM PMSF and the protease inhibitors at the above mentioned concentrations], incubated on ice for 20 min, centrifuged at 4°C for 2 min, and the extract aliquoted and stored at -80°C until further use. For whole cell extracts, cells were collected in ice-cold 1xPBS. After a brief centrifugation, cells were suspended in ice-cold extraction buffer containing 400 mM NaCl, 50 mM KCl, 20 mM HEPES buffer (pH 7.9), 1 mM EDTA (pH 8.0), 20% glycerol, 1 mM Na 3 VO 4 , 1 mM NaF, 1 mM DTT, 0.2 mM PMSF and protease inhibitors at the same concentrations as above.
The cells were lysed with three freeze-thaw cycles (15 min at 37°C, 15 min at -70°C),
followed by centrifugation at 20,800xg at 4°C for 15 min. The supernatant was removed and stored at -70°C. The protein concentration in the nuclear and whole cell extracts was estimated by Lowry's procedure (25) . The protease inhibitors, DTT and PMSF were added to the buffers just before use. For supershift studies, the medium was incubated with Stat5 monoclonal antibody for 15 min at 4°C and 30 min at room temperature, before the addition of the labeled probe.
Western blots. Proteins from whole cell extracts or nuclear extracts from unstimulated or PRL-stimulated (0.5 µg/ml) cells were immunoprecipitated with polyclonal antiserum directed against Stat5a or PY20, prior to immunoblotting with either PY20 or a Stat5a
(1:3,000 dilution) antibody. An anti-rabbit or anti-mouse IgG horseradish peroxidase antibody (1:5,000) was used as a secondary antibody and the proteins were visualized by the ECL detection system (Amersham). Bands were digitized and quantified by computer-assisted imaging using MCID/M4 software supplied by Imaging Research Inc.
(Ontario, Canada).
RESULTS
Val-Stat5 exhibits a higher transactivation potential than Thr-Stat5 or Asp-Stat5.
Within the carboxyl terminus of Stat5 is a stretch of 22 amino acids (750-772)
indispensable for PRL-induced transactivation (6, 26) . The conserved sequence, Thr-Stat5 (Fig 1, panel A) . The response of cells transfected with Asp-Stat5 and the 4x0.2SpGL3 construct was similar to that of cells transfected with Thr-Stat5. The basal luciferase activity remained unaltered (Fig 1B) , indicating that neither of the mutants was constitutively active. In transfection experiments with the reporter construct of the ntcp promoter containing the two native GAS elements coupled to the thymidine kinase promoter, Val-Stat5 also showed a significantly increased transactivation potential relative to that of Thr-Stat5 and Asp-Stat5 ( Fig 1C) . (Fig 4C, lanes 11, 12) . The specificity of the Stat5 bands was also confirmed by coincubation with 100-fold excess unlabeled Stat5 oligomer in the EMSA reaction, which markedly reduced the signal (Fig 4C, lanes 13, 14) . (Fig 6A) . The DNA-protein complexes formed were quantitated and plotted as a function of time. As shown in Figure 6B , the DNA-protein complexes decayed with very similar kinetics. Similar rates of loss were also observed when the nuclear extracts were first immunoprecipitated with anti-phosphotyrosine antibody and the levels of phosphorylated Stat5 visualized with a polyclonal Stat5a antibody by Western analysis (Fig 6C, D) . 
DISCUSSION

